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Aortic implantation of anomalous left 
coronary artery 
To the Editor: 
My attention was drawn, rather belatedly, to the excel- 
lent article by Laks and associates in the March 1995 issue 
of the Journal (1995;109:519-23). In this, they described 
an improved surgical approach to the implantation of the 
anomalous left coronary artery, which they have used 
since April 1990. My colleagues and 11 described this 
technique in a report in The Annals of Thoracic Surgely in 
1986, having used it in a baby who had been operated on 
in 1981. They failed to refer to it. 
As I often say to my own junior staff when writing an 
article, thoroughness of the literature review is one of the 
basic essentials and would avoid such an omission. 
Hugh O'Kane, FRCS 
Consultant Cardiac Surgeon 
Cardiac Surgical Unit 
The Royal Hospital 
Belfast, Northern Ireland 
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Use of epsilon-aminocaproic acid to reduce 
bleeding 
To the Editor." 
The recent publication by Vander Salm and associates 1 
concerning the use of epsilon-aminocaproic acid (EACA) 
to reduce bleeding after cardiac operations describes a 
carefully conducted, randomized, double-blind, placebo- 
controlled study investigating the efficacy of a high dose of 
EACA in patients requiring heart surgery. The results 
show EACA use to be associated with smaller mean 
volumes of postoperative chest ube drainage than did use 
of saline solution. This reduction was modest, however, 
inasmuch as it totaled less than 200 ml per patient over the 
24-hour period. The reduction in bleeding did not trans- 
late into a clinical benefit, for there was no difference 
between the EACA group and the placebo group in the 
transfusion of red blood cells, transfusion of other blood 
products, or in the mean hematocrit levels of the patients 
at discharge. 
Despite these essentially negative results, the authors 
have extrapolated from their data the conclusion that 
"EACA reduces postoperative bleeding after heart 
operations at far less expense than aprotinin." This is a 
curious deduction since EACA was not compared with 
aprotinin in their study; data regarding aprotinin effec- 
tiveness are not provided. To conclude that one drug is 
preferable to another in producing a certain effect, one 
must compare the two drugs; such a comparison is not 
provided in the study described by the authors. 
In their discussion and conclusions, Vander Sahn and 
associates address only the cost aspects of EACA and 
aprotinin while ignoring the relative benefits of the two 
drugs. Cost-benefit comparisons should compare both 
cost and benefit. EACA certainly costs less than apro- 
tinin, but is it of benefit? The results reported by Vander 
Salm's group fail to demonstrate any benefit with 
EACA use, as compared with saline solution, in clini- 
cally important parameters uch as reduced transfu- 
sions of blood products or higher postoperative hemat- 
ocrit levels. Despite this, without supportive data, the 
authors tate in their discussion that "aprotinin [is] at a 
considerable disadvantage in the choice between the 
two drugs on the basis of a cost-benefit analysis." On 
the basis of their results, however, it appears that 
EACA is at the disadvantage because no clinically 
important benefit was associated with its use in this 
study. No matter how low the cost, without a benefit 
there is no cost-benefit advantage. To be cost-effective 
a drug must first be effective. 
Several multicenter, andomized, double-blind North 
American studies involving more than 1375 patients 
have demonstrated clear-cut aprotinin efficacy in reduc- 
ing transfusions (not just bleeding) by approximately 
50% as compared with placebo) Because transfusions 
are reduced, the cost of aprotinin (about $450 for the 
"half-dose" regimen) is offset, in whole or in part, by 
the reduction in costs of the blood products themselves, 
and several studies have demonstrated aprotinin use to 
be cost-advantageous when the costs of both the blood 
products and the drug are analyzed. 3-5 Such consider- 
ations were not included in the discussion and conclu- 
sions provided by Vander Salm and associates. 
I have two further comments: 
Vander Salm and associates have referenced the paper 
by Laub and coworkers 6 as evidence that aprotinin causes 
graft closure. They do not point out, however, that the 
publication by Laub described the single-center results 
(Deborah Heart and Lung Center) of a small number of 
patients who participated in a large multicenter trial 
(University of Iowa, Mayo Clinic, University of Illinois at 
Chicago, University of Chicago, and Deborah Heart and 
Lung Center). The results of the multicenter investigation 
were published earlier 7 and, with 170 patients and 476 
grafts, did not confirm the results of the 32 patients and 81 
grafts described by Laub's group. In the multicenter t ial, 
which included the patients reported on later by the 
Laub's group, an adverse ffect on vein graft patency rates 
was not demonstrated although, as pointed out by the 
authors, the number of grafts did not provide sufficient 
statistical power for absolute conclusions in this regard. 
The reasons for a higher, although not statistically signif- 
icant, graft closure rate in the aprotinin-treated patients 
from the single center eported by Laub and associates are 
not clear. 
The "commonly used high-dose aprotinin regimen" 
described by Vander Salm and colleagues in their discus- 
sion is an unusual dose; references to its source are not 
provided. It does not correspond to the original high-dose 
(Hammersmith) regimen described by Royston and co- 
workers 8nor to the high-dose, half-dose, or pump-prime- 
only doses investigated invarious published trials. In fact, 
the dose described by Vander Salm's group is approxi- 
mately ten times higher than the dose suggested in the 
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aprotinin package insert provided by the drug's manufac- 
turer. 
The well-designed, randomized, blinded, placebo-con- 
trolled study reported by Vander Salm and associates i  of 
value to cardiac surgeons and anesthesiologists in that it 
provides data regarding the efficacy (or the lack thereof) 
of EACA. As a surgeon who administers EACA on a 
regular basis and aprotinin to selected patients, this 
information is of interest to me. In my opinion, however, 
the authors' conclusions regarding the relative fficacy of 
EACA and their comparisons with aprotinin do not fit the 
results presented and should therefore be carefully con- 
sidered by the reader. 
John H. Lemmer, Jt:, MD 
Northwest Surgical Associates 
2226 N. IV.. Pettygrove 
Portland, OR 97210-2608 
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Reply to the Editor." 
As Lemmer points out, correctly, our recent paper 
documented a reduction in chest ube drainage during the 
first 24 hours of about 200 ml after the use of epsilon- 
aminocaproic acid (EACA). 1 In that same series of pa- 
tients, we did not observe a reduction in blood product 
administration. 
We disagree, however, with his characterization f the 
reduction in blood as "essentially negative results." In 
fact. the 200 ml incremental blood loss in the control 
group represents a 30% increase (p = 0.002). One reason 
for the difference of (only) about 200 ml between the 
control and EACA groups is that the patients operated on 
by surgeon 1 in the study had significantly ess bleeding 
than the other patients, and surgeon 1 operated on a 
disproportionately large number of patients in the controI 
group: 65% of the control patients were operated on by 
surgeon 1. and 56% of surgeon l's patients were control 
patients. The second reason is that the overall blood loss 
in the series was low: 647 ml and 839 ml at 24 hours in the 
EACA and control groups, respectively. After reading 
Lemmer's criticisms, we almost feel obliged to apologize 
for our institution's good results. Had we a higher ate of 
blood loss. the difference between the control and EACA 
groups might have been greater, and a significant differ- 
ence in blood product administration might also have 
been observed. 
Except for the comparison of the cost of the two drugs, 
we did not compare EACA with aprotinin. Because 
Lemmer suggests that we drew conclusions regarding the 
relative efficacy of EACA and aprotinin (we did not), it 
may be of some use now to compare the results in our 
recent study with those of the excellent and conclusive 
multiinstitutional study of aprotinin reported by Lemmer 
and colleagues. 2 Our 24-hour cumulative blood losses 
were 647 ml in the EACA group and 839 ml in the control 
group. In Lemmer's report, the blood losses in primary 
coronary artery bypass graft (CABG) cohort at the time of 
chest tube removal were 855 ml and 1503 ml in the 
aprotinin and control groups, respectively. Inasmuch as 
the chest ubes in the Lemmer series were removed earlier 
(20.9 hours and 17.3 hours in the aprotinin and control 
groups, respectively) than in our patients (postoperative 
day 2), the hourly drainage rate in our series (calculated at 
24 hours) is considerably less than in the Lemmer series 
(Table I). In their redo CABG cohort, the losses were 
1225 ml and 1979 ml in the aprotinin and control groups, 
respectively. The results we reported are for all types of 
cardiac operations, including valve operations and redo 
operations. Thus, in this group of patients expected to be 
at higher isk of bleeding than were the patients reported 
on by Lemmer. our control patients had about as much 
bleeding as did the aprotinin-treated patients in Lemmer's 
series, and our treatment (with EACA) patients has less 
bleeding. 
Although our red cell administration rate for the pa- 
tients receivmg EACA was slightly less than for the 
control patients, the difference was not statistically signif- 
icant. Again, comparison with the patients in Lemmer's 
series erves to put the transfusion rates in proper context. 
Our transfusion threshold was a hematocrit value of 25%: 
in Lemmer's eries it was 21%. With a higher hematocrit 
threshold in our series than in Lemmer's. and a study 
group that included complex valve operations as well as 
redo operations, a higher rate of transfusion would be 
expected in our series. Our EACA and control groups had 
a mean of 1.13 units and 1.35 units of packed red cells 
transfused, respectively; inLemmer's eries, the aprotinin 
and control groups had 1.1 and 2.1 units transfused. 
respectively. Our treatment and control groups had blood 
replacement a close to the level of Lemmer's aprotinin- 
